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STATE OF COLORADO - 

WATER DIVISION ONE 
OFFICE OF THE  STATE ENGINEER 
t)msmn of Waier Raourcn 
Ckprnmnt 01 Natural R s o u r c c n  
800 8th Avenue Room 321 
Geeley CO80631 
Phone (3031 352-8712 

R y  fivm 
CNlW 

FAX (3031 659-0579 

Apnl7, 1995 

Mr Tod W Anderson, Director 
Site Support Divlsion 
U S Department of Energy 
Rocky Flats Field Office 
P 0 Box928 
Golden, CO 80402-0928 

When replying, plwe refer to 
Rocky Flats Dams A-1, A-2, B-2, B-3, B-4, & C-1 
W. DIV. 1 ,  DAMDs. 025619, 025620,025623, I 

- 025624,025625,025627 

SUBJECT Approval o f  Design for Dam Toe Drain Rock Blankets 

DearMr Anderson 

I have looked over the package of plans and specifications provided to support the 
proposed toe drain work at rhe refcrcnced dams I n  general, I beiieve that the design udl perform 
as mended and IS construcrible I do, however, have the follouw~g comments relative to cenairi 
aspens of  the design. \ 

_ -  I 

1 The "fine aggresate bedding matenal", as specified, IS allowed IO contain up to 7% fines (- 
$200 sieve SKC pamcies) by weight For a sand mattnal which is intended to be fiec- 
draimng, it is imponani IO limit fines conrent to about one-half of she amount specified, or 
no more rhrn 4% b! weight This IS a generally-accepted standard in The dam-desisn field 
I have actually seen so-called frtt draining maienals having fines content of not much over 

I 

+** ." .+ 
e -  Y I 5% which were, when compacted in place, tsstntiilly impentious i- 

2 In connection unth ihe above item, over-compaciion of  the sand maienals should be 
avoided The specifications require a minimum compacted density of 65% of  modified 
Proctor (ASTM D 1557). which may well be undesirably dense, p w n s  low penneabiiiiies 
For this type oiinslalla[ion 1 would recommend compacted sand densities IO be iarzeied 
€or a range of 605% - 75% of relative density, as defined by ASTM D4253 and D42i4 

Where the direction of seepage flow is from the fine agyegate layer into the coarse 
aggregate layer, as shown by section "C" on plan sheet 3 (typical for Dams B-3 and 34) 

- 
J 
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- .  
where no drain pipc is used, geotextik fabnc should be placed between the fine and coarse 
zggresate matenals to prevent migration of sand panicles throush the coarse aggregate 
bedding The coarse aggregate, by itsclf, does not meet filter cmena with respect to the 
fine agregate 

4 For those dams where pedorated drain pipe is required within the fine aggregate bedding 
and nonperforated pipe will "T" onto it IO carry flows I O  an outfall, it  would be desirable 
to maintain a wedge of impervious soil between the bedding for the perforated pipe and 
the bedding for the nonperforated pipe, in order to confine flow to the pipe Otherwise, 
flow would likely also occur through the sand beddins matenals placed alongside and 
under rhe nonperforated outfall pipe 

Please incorporate the above comments into the design 

Relat~st IO ihe requirements for consimction obsewaiion, Rule 6 A (;)(a) and the Statc 
Engineer's poliq do not specifically require oversight by a professional engineer, but in t h s  case I 
feel it is necessary, and it appears from the consfiction specifications piovided that the intent is 
to do this Gwen my current work load, I w11 be unable to provlde a presence on the site dunng 
construction and I would therefore like to have the qudity of the work venfied by an on-site 
engineenng inspector Per the Rule, I w&ld like t o  6e informed when the work is to start and 
penodically dunng construction concemng p;ogr& and unforeseen problems or changes whch 
develop I wII also need to perform a "final inspection" at the completion of the work, perhaps 
that could be coordinated wth the FERC inspections tentatrvely scheduled for September of  thus 
Y* 

-- 
The Rule requires the submittal of "As-Constmcrtd" orawings and specifications withn 

sixty days following cornpietion of the work Mylar plans are not required, 1 1 " X 17" pnnts l i le 
those provlaed for review would be acceptable Because the worl, involves six dams and is 
scheduled to be split over a IWO year penod, we may need IO \\sit unril the end of year two for 
the &+Constructed documents We c a n  discuss that further afier the first year's worl, is 

- cornpiezed ! 
_ .  4 

I appreciate jour assistance and cooperation in this process Ifyou h2\e zny questions or 
need 19 Conlati me otherwise please fed free to do so at  (9701 352-0259 

Sincerely, 

DGMldgm ri'czpl ltr 

DennisG Miller PE 
Senior P ~ o ~ s s I o ~ ~ ~  En, w e e r  

cc C h q j  R3w b S De31 ofEnergy 
Clam Stiety Branch, Denver 
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3 6 BACKFILLING I 
Prior t o  backfilling, clean excavations of all trash and debris, and compact  the trench 

~ 

A 
or excavation subgrade to the requirements indicated below in Paragraph entitled 
*COMPACTION' 

1 The existing grade or subgrade t o  receive f i l l  shall be scarified t o  B minimum 
depth o f  6 inches before the fi l l  1s started, such  that  the subgrade will be 
compacted (and moistened or dried, if necessary) to meet  the density/moisture 
requirements indicated below I 

B. Backfilling shall not begin until construction below finish grade has been approved, 
unless otherwise noted herein 

PiDe Beddinq All trenched pi 
layer of sand bedding mat 
compaction of the  pipe tren 

1. 

carification or 
C 

I 

This pipe bedding applies only to the non-perforared piping (see "Section 
- 0251 0 - Blanket Drain System" and the  Drawings) and any  existing utilities 

which may be discovered. 

2 Pipe bedding IS not t o  be placed under the performed piping (see "Section 
02510 - Blanket Drain 

, 
D, Initial Utility Backfill for pJp1119 of 6 inches icomp8cred 

below. Refer t o  Project thickness) over the top of the 
Drawings 

1. This initial utility backfill applies only to the non-perforared piping (see "Section 
0251 0 - Blanket Drain System" and the Drawings! and any extsiing utilities 

E. Fill shall be placed in horizontal layers not in e x c e s s  of 10-in compacred thickness and 
shall have a moisture content as specified herein such that ihe required degree of 
compaction may be obtained. Each layer shall be compacted by hand or machine 
tampers or by other suitable equipment. Compaction and testing requirements shall 
be in accordance with the requirements indicated below. 

1. - Note that tf the Subcontractor cannot attain t h e  compaction densities required - 
below using 10' thick compacted lifts, t h e n  the Subcontractor shall reduce the 
required compacted lift thickness t o  6". This reduction in lift thickness shall 
be done at no additional cost 'to r h e  Contractor 

F. Install Contractor-furnished utility warning tape 7 2  inches above n e w  pipe and utilities 
and any existing underground utilities exposed during t h e  work 
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B The poqion of aggrepate in the materials listed below that is retained on the No 4 
sieve. or IS larger than the No 4 sieve, shall be known as coarse aggregate The 
portion of aggregate in the materials listed below that passes the No. 4 sieve shall 
be known as fine aggregate 

C All materials listed below shall be free of organic matter, debris, and other 
objectionable materials end coatings 

D. No round stones, thin  slab type stones, or flaking rock shall be used in any of the 
materials listed below 

I 

E Frozen material shall not be used for any of the materials listed below 

F. Definition. 
(Sand) covered by a layer of Coarse Aggregate Bedding Material, each as specified 
below. 

Riprap Bedding is defined as a layer of Fine Aggregate Bedding Material 

- 
2 2 FINE AGGREGATE BEDDIN’G MATERIAL (SAND) 

- A. Fine aggregate bedding material shall consist of clean, sound, durable natural or - - 
manufactured sand 

B The fine aggregate bedding material shall meet the Fine Aggregate requirements of 
ASTM C 33 and shall be tested as indicated in ASTM C 136 to ensure That it meets 
the gradation indicated below Sieve sites shall conform to ASTM E 1 1. 

Sieve Size 
3/8 inch 
ny4 
$8 

4’1 6 

Percent Pzssino bv Weiaht 

95 - 100 
100 

45 - 80 
$50 10-30 
$1 00 

C hrer ia ls  finer iban No. 230 sieve sf-all not De 
weigh: when tested in accordmce wiih ASTM C I 7  7.  

D. Coal and lignite content shall not be more than 1% of total sample by weight 

E. When subjected 10 five cycles of the soundness test, in accordance with ASTM C 
88 us?g magnesium sulfate, the loss in weight of the fine aggregate tn the sand 
bedding marerial shall not exceed 15 percent. 

The Subconrracror shall initital submit sest resulrs for approval of fine aggregate 
bedding material prior t o  its delivery that establish compliance with the requirements 
specified. 

- ..e r - c - .  

F. 
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3 3  
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3 4  

2 If  extensive damage has occurred to The fabric, or if recurring problems 
occur in its placement and covering with materiels, consult the fabric 
manufacturer's representative for !he necessary repair procedures The 
repair procedure shall be approved by the Contractor prior to 
rmplemenration 

PLACEMENT OF FINE AGGREGATE BEDDING MATERIAL 

A. PreDeration of Underlvinp Materiel* After placement of ?he geotextile fabric and 
prior to placement of the fine aggregate bedding malerial, the 6-inch polyethylene 
pipe and tee connections shall be installed. The fine aggregate bedding material 
shall then be installed to the requirements of the specifications and drawings 

B. Placement of Fine AQQreQete Beddinq 

1 Fine aggregate bedding shall be 

W.; En3 snall-be plased .ri B mnnqer t h t  

3 The pedorared pipe located within this layer of riprap bedding (fine 
aggregate bedding), where indicated on the Drawings, shall be installed in 

accordance with "Section 0251 0 - Blanket Drain System". 

C. Finishinq. The surface of the fine aggregate bedding material shall be finished to 
graoe and cross section shown on the drawings. The finished surface shall be of 
uniform texture Blading or other means may be necessary for the finished surface 
loconform zo the lines, grades, and cross sections Should the  surface for any 
reason become rough, corrugated, uneven in texture, or marked by traffic prior to 
the subsequent work or rhe completion of the project, such unsatisfactory portion 
shall b e  reworked or replaced as  directed by the Contractor's Project fngineer or 
fepresentative as necessary to achieve the requirements of the specification 

D. Smoothness and Grade Tolerance 

7 

2. 

Smoothness The surface of the finished layer of fine aggregate bedding 
shall show no high or low spots. 

Grade Tolerance The finished grade of the fine aggregate bedding material 
shall be within 0.Y 5 foot tpluslminus) of t h e  gradets) indicated on the 
drawings _ d  

PLACEMENT OF COURSE AGGREGATE BE3DING MATERIAL 

A Placement of Coarse Aooreoate Beddrna Material 

1 The coarse aggregzie bedding material shall be placed upon the layer of fine 

971 134 
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- -  

F The size for t h e  polyethylene pipe and fittings is based on the nominal inside diameter 
of the pipe Fittings may be either molded or fabriceted by the  manufacturer Finings 
produced by manufacturers other than the supplter of the pipe shall not  be permitted 
without the approval of the Contractor. 

G The minimum pipe stiffness for the polyethylene pipe shall be  35 psi, per ASTM D 
24'1 2. 

2.3 NYLON SCREEN WRAP 

A, The perforated pipe shall be wrapped with durable nylon screen (ADS Drain Guard or 
approved equivalent) The entire length of the drain shall be wrapped Seams in the 
nylon screen shall be lapped and welded for complete coverage The nylon screen shall 
be installed in accordance with the manufacturer's recommendations 

B Submit manufacturer's catalog date and manufacturer's installation instructions for 
approval by the Contractor - 

PART Ill EXECUTION 

3 7 PLACING POLYETHYLENE PIPE 

A The perforated and non-perforsted corrugated pipe shall be installed in accordance with 

emplaced geotextile as shown on the drawings The fine aggregate bedding material 
shall then be placed Over and along the sides of the pipe in accordance with the 
requirements specified in "Section 02230 - Riprap Bezding, Riprap, and Georextile 
Fabric" 2 

oil. RLL 
Non-Perforated Pipe- The non-perforated pipe shall be placed upon sand beddinain 
rhe excavated wench as indicated an t h e  Drawings and in accordance with the 
requirements o f  "Section 02200 - Earthwork". which includes excavation, bedding, 
backfill, and compaction requirements. Special care shall be raken during the 

- 

END OF SECTION 
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